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Answer All THIRTEEN (13) Questions 


1. Draw the likely product(s), for the following reactions. 


NH 
a) a NZ 2 heat 
CF B catalytic 
3 AcOH 
jj \ OH Pd(OAc)> 
b) Zz B ——_—__> 
—=N OH Base, PPh3 
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(6 marks) 
2. Draw the mechanism for the following reaction. 
Mr oO. | ON 
N heat N N 
eo OX 
NH, \ N 
(5 marks) 


3. Devise a scheme for the synthesis of the following bioactive starting with materials with six (6) or fewer 
carbon atoms. 


N (4 marks) 


4. 
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For both of the following metabolic transformations, draw a scheme showing how the product is 
formed including any intermediates and enzyme families responsible for producing the product then 
classify each step as a Phase 1 or Phase 2 process. 


) OH 
a 
HO OH 
HN~ 4 
metabolism HO 
— O NH 
O 
Z 
b) HN metabolism HN~ 
i! ONa 
aa) (10 marks) 


Adverse drug reactions are known to occur due to the polymorphic enzyme CYP2D6. Using the 
metabolism of the prodrug codeine to the active metabolite morphine as an example, describe how 
polymorphism affects activity. 

(5S marks) 


Alkylation with alkyl cations is known to occur at Guanine O-6. Show how alkylation at O-6 leads to 
DNA mutation 


-6 
NTA SN HN : NH 
4 1. | “Je dle we 
NHN NH So HaN~ ~N~ ~NH NH So 
Adenine Cytosine Guanine Thymine 
(10 marks) 


a) 


b) 


c) 


a) 


b) 


c) 
d) 
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Cis-platin is an anticancer drug consisting of a platinum(II) ion coordinated by two NH; ligands and two 
labile (readily exchanged) chlorine ligands. 
H3N ss Cl 
~ 
H3N Cl 


i * 


When cis-platin enters cells it undergoes a transformation to the biologically active species. 
a. Write the equation for this reaction 
b. Explain why it happens when the compound enters cells 
c. Whyis it important that it occurs inside the cell and not in the plasma? 


Why does the platinum preferentially bind to the amine donors on the bases of DNA instead of the 
phosphates in the DNA backbone? 


Carboplatin is a 20 generation platinum anticancer drug that is less active than cis-platin, however it is 
also less ototoxic and nephrotoxic than cis-platin and so higher doses can be used. 


Oo 
pa we 
vA a 
HaN re) 
[e) 


Carboplatin’s decreased toxicity arises due to an increase in stability. Explain fully the two ways in 
which the structure of the drug leads to this increased stability. 


(10 marks) 


Bioconjugates are very popular for the targeted localization of radionuclides for PET and SPECT 
imaging. 


i) List the 4 main components of a bioconjugate imaging agent. 
ii) Describe the purpose/role of each component. 


“Cu is a positron-emitting isotope used in PET imaging. Although “Cu emits positrons its location is 
determined using a gamma camera. Explain why this is, include a diagram in your answer. 


Why is important that the positron emitted has a small positron range? 


Determine the time taken for a sample of “Cu to decay to 61% of its initial value 


Data: ty for “Cu = 12.7 hrs 


-At 
Equations: t1/2 = 0.693/A Ni = Noe 


(16 marks) 


10. 


11. 
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MRI imaging examines the NMR signal from water molecules in the body. To improve contrast in 
images contrast agents are often employed, many of which are Gadolinium (III) complexes. 

a) What effect do contrast agents have that gives rise to this increase in image contrast 

b) Give two features of Gd** that make it such a successful contrasting agent 


(4 marks) 


a) How are bioisosteres used in drug development? 
b) Give a bioisosteric replacement for the ester group which is resistant to hydrolysis in the drug 


pew 


fragment shown below. 


(5 marks) 


a) Describe how lipophilicity and hydrophilicity (measured by logP and polar surface area) affects 
elimination and distribution in the body. 
(6 marks) 


12. The compound below is known to undergo Phase 1 metabolism at the position indicated. 


a) Propose a modification that would prevent oxidation at the position indicated. 
b) Explain the ways that the modification acts to reduce metabolism. 
c) Does the modification introduce any new ways in which the molecule can be metabolised? 


oxidation to phenol 


\ 


z= 


(7 marks) 
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13. The following relationship was determined relating logP and polar surface area (PSA) to CACO-2 
permeability for a series of molecules of which B and C are shown. 


CACO-2 permeabiliity 
AB/BA = 5(logP) — 0.1(PSA) + 2.0 


O 
is Se 
| N 2 | iON | 
O NJ O NO 
O O 
A B 
logP 1.9 logP 0.75 
PSA 34 PSA 76 


a) Give an explanation of the significance of the AB/BA number. 

b) Explain how the AB/BA assay is performed. 

c) Which of the compounds would have better intestinal absorption? 

d) Propose a substitution at the position indicated below which would improve intestinal absorption. 


a 


Substitute here to improve absorption 


(12 marks) 


Please remember - This examination question paper MUST BE HANDED IN. Failure to do so may 
result in the cancellation of all marks for this examination. 
Writing your name and number on the front will help us confirm that your paper has been 
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